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Method and Devices for setting up a connection in a System for mobile 
Telecommunications 

The present invention relates to a method and devices for setting up a connection in 
5 a system for mobile telecommunications. 

The demand for multi-media connections through networks for mobile 
telecommunications is increasing. However, not all terminals for mobile 
telecommunication support multi-media connections or their users do not own a 
subscription for multi-media service. Furthermore, a roaming subscriber may 
10 currentiy be located in a network wherein his multi-media subscription is not valid. 

Anodier matter for handling moie than one service is a possible service switching 
between at least two services during a connection. At said service switching the 
service used n a connection is changed for example from speech to multi-media and 
vice versa. 

15 For these cases it is planned to enhance the current call set-up procedure, in 

particular the inter-working between a call control node and a database for storing 
subscriber data. Hie cunent procedure is described for example by Mouly, Pautet, 
Hie GSM System for Mobile Communications, 1992, page S23 and following. Hie 
enhancement enables to &ll-back for example from a requested multi-media 

20 connection to a speech connection. Examples for a demand for said enhancement is 
the 3GPP standard TS. 23.172, Version 5. 1 .0, published December 2002. However, 
the document does not disclose how such follback can be implemented at the inter- 
working between call control node and database. 

Therefore it is object of the invention to provide a method and devices that provide 
2S an inter-working between call control node and a database for storing subscriber 
data that support the implementation of a fall -back at call set-up. 

This will be solved advantageously by the method of claims 1 and 2, the call control 
node of claim 6 and the database of claim 8. 
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It is advantageous that an indication is sent that further request messages will sent. 
This enables the database to request a mobile station roaming number not more than 
once for one connection. Thus unnecessary reservations of mobile station roaming 
numbers are avoided. 

Further advantageous is the return of an indication that the database is capable of 
handling said indicator. This enables to introduce databases operating according to 
the invention step by step into a network. It furtiieraiore enables the inter-working 
between acall control node according to the invention and a database not operating 
according to the invention. 

Furtiier advantageous embodiments can be derived from the dependent claims. 

Advantageous is the ability to send more than two request messages according to 
claim 2. This enables to control the set up a connection witii a higher granularity 
with respect to fell-back solutions. 

Summary 

The invention introduces methods and devices that enable to request more than one 
service during caU set-up, for example to enable a fall-back from a first preferred 
service to a second service if the first service is not applicable or to switch between 
services during a connection. To this end a new indicator is introduced into a 
request message sent to a database storing subscriber data, for indfcating tiiat at least 
20 one farther request message is sent and a response indicator that a database is 
adipted to handle said indicator. 

Brief description of the drawings 
The following figures show: 

Fig. 1 depicts a part of a call set-up as state of the art, 
25 Fig. 1 a depicts a part of a call set-up according to tiie invention. 

Fig. 2 depicts the invented method as executed in a call control node. 
Fig. 3 depicts the invented method as executed in a database for storing subscriber 
data. 
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Rg. 4 depicts a call control node according to the invention, and 

Fig. 5 depicts a datebase ibr storing subscriber data according to the invention. 

Detailed description of die invention 

In the following the invention will be further described by means of embodiments 
5 and by means of figures. 

Figure 1 depicts a part of a call set-up as state of the art In a first step 1, a gateway 
mobile services switching centre GMSCl receives a call request message, for 
example an initial address message. In a next step 2, the gateway mobile services 
switching centre GMSCl send s a routing information request message, e.g. a send 
10 routing infomiation message to a home location register HLRl. The home location 
register HLRI analyses the received message and detennines from subscriber data 
tiiatthe requested service is peimitted. ft requests a mobile station roaming number 
fix»m a mobile services swit6hing centre MSCl tfiat cuirendy serves the caUed party 
in a next step 3. The mobile services switehing centre MSCl detemiines the 
15 requested mobile station roaming number and sends it to the home location register 
HLRl in a following step 4. The home location register HLRl forwards tiie received 
number to the gateway mobile services switching centre GMSCl in a next step 5. 
After tite reception of tiie number, tiie gateway mobile services switching centre 
OMSCI sends a call request message to the mobile services switching centre MSCl 
20 in a last step 6. The provision of a mobile station roaming number may also be 

executed by the home location register HLRl, wherein the contacting of the mobile 
services switching centre MSCl by the home location register HLRI is not 
performed, however, this alternative is currentiy not implemented. 

Figure 1 a shows a part of a caU set-up according to the invention. A first call 
25 control node. e.g. a gateway mobile services switching centre, GMSC2 receives a 
call set-up request message lAMl . The call set-up request message lAMl comprises 
an indication of a first and a second service. The first call contiol node GMSC2 
sends to a database for storing subscriber data a routing info request message SRIl , 
e.g. a send routing information message, comprising an identification of a called 
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party, an indication of a service - for example a bearer capability - and an indication 
that a further request will be sent. The database for storing subscriber data HLR2 
determines that the requested service is permitted for the called party and sends a 
request PRN for a mobile station roaming number to a call control node MSC2 that 
currently serves die called party. The call control node MSC2 determines the 
requested number and sends it to die database for storing subscriber data in a return 
message PRNRes. The database for storing subscriber data sends a response 
message SRIResl to the firet call control node GMSC2 comprising the mobile 
station roaming number and an indication that it is adapted to handle tiie indicator 
that at least one further request message will be sent. The first call control node 
GMSC2 analyses die received response message and sends a second request 
message SRE comprising an indication of tiie second further service - for example 
a bearer capabiUty - and an indication that diis is the second request to the database 
for storing subscriber data HLR2. The database for storing subscriber data HLR2 
analyses die received message, determines whether the requested service is 
permitted and returns a second response message SRIRes2. The first call control 
GMSC2 node sends, based on an analysis of die received response messages SRIl 
and SRI2, a call set-up request message to a call control node, in diis case Uie call 
control node MSC2 serving die called party. 

A call control node can be for example a mobile services switching centre or a 
gateway mobile services switching centre. A database for storing subscriber data 
can be for example a home location register, a home subscriber server or an AAA- 
server (Authentication, Authorisation and Accounting server). 

Figure 2 depicts the invented metiiod as executed by a call conti^l node. For die 
description of die following figures a gateway mobUe services switching centre, and 
a home location register are selected as examples for a call control node and a 
database respectively, for explanation but not for Umiting purposes. In a first step 
200 die method is started. In a following step 201, die gateway mobile services 
switching centre receives a call request-message, e.g. an initial address message. 
The call set-up request message comprises an indication of at least two services, a 
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preferred service like multi-media and a fall-back service like speech for a 
connection towards a called party. In a next step 202 the gateway mobile services 
switching centre sends a routing information request message to a home location 
register. The routing information request message comprises an identification of the 
called party, an indication of a service - for example a speech bearer capability to 
indicate that a speech service is requested, and an indication that at least one fiiither 
message will be sent - for example a newly introduced two step indicator. 

In a preferred embodiment of the invention an indicator for a speech service is sent 
first and an indicator for a multi-media service is sent second as for the time being 
in a terminating mobile services switching centre a speech bearer can be overwritten 
by a multi-media bearer but not vice versa. 



In a following step 203 the gateway mobile services switching centre receives a 
response message. It analyses the response message in a next step 204 and 
determines that it comprises an indication that the home location register is adapted 
15 to handle the indicator tiiat at least one further request message will be sent 

In a next step 205 the gateway mobile services switching centre sends a fiirther 
request for routing information comprising an indication of the second service. In a 
preferred embodiment of the invention this request further comprises an indication 
that this is a farther request The gateway mobile services switching centos receives 
a farther response message in a next step 206 and analyses it in a following step 
207. The following results are possible: 



a) If both response messages comprise a mobile station roaming number, 
the second nuniber is discarded and the mobile services switching centre 
sends a call setsip request to a farther call control node comprising an 

25 indication ofboth requested services. 

b) If the first response message comprises a mobile station roaming number 
and the second response message comprises a forwarded to number, a 
call set-up message is sent comprising an indication of only one of the 
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requested services. The selection which of the service is indicated can be 
executed according to predefined user settings or operator settings. 

c) If the first response message comprises a mobile station roaming number 
and the second one comprises an indication that the requested service is 
not pemiitted for the called party, a call set-up message comprising an 
indication of the first service is sent. 

d) If the first response message comprises a forwarded to number and the 
second response message comprises a mobile station roaming number, a 
call set-up message comprising an indication of only one of the services 
is sent to the corresponding call control node. The selection which of the 
service is indicated can be executed according to predefined user settings 
or operator settings. 

e) If both response messages comprise a forwarded to number it depends 
whether it is the same number in both messages. If it is the same number 
a call set-up message is sent comprising an indication of both services, if 
not one of the services is selected as described above and a call set-up 
message is sent to the corresponding call control node. 

f) If a forwarded to number is received in the first response messa^ and an 
indication that the second service is not permitted for the called party is 
received in tfie second response message, a call set-up message 
comprising an indication of the first service is sent to the corresponding 
call control node. 

g) If an indication that the requested service is not permitted for the called 
party is received in the first response message, and a mobile station 
roaming number or a forwarded to number is received in the second 
response message, a call set-up message is sent comprising an indication 
of the second service. 
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h) If an indication that the requested service is not permitted for the called 
party is received in both response messages, the call is released. 

In the cases d), e), f). g), and h), the indication that it is a further request can be . 
omitted in the further routing information request message. In case h) the method 
continues with step 208a, wherein a call release message is sent by the gateway 
mobile services switching centre. In the cases a) to g), the method continues in step 
208 by sending a call set-up request according to the result of the analysing of the at 
least one response message. 

Li an embodiment of the invention, the step 205 is performed repeatedly until one 
message is sent for each service indication received in the call set-up request 
message received in step 201 . 

In a fiirther embodiment of the invention, the gateway mobile services switehing 
centre detects that no indrcation that the home location register is capable of 
handling the indication that a further request message is received in tfie first 
response message. In this case no further request message is sent and a call set-up 
request comprising an indication of the first service is sent to the corresponding call 
control node. 

Figure 3 depicts the invented mediod as executed in a database for storing 
subscriber data. In the foUowing said database will be called home location register 
20 to make it easier for a person skilled in the art to read the description but not to limit 
the sc<^e of the invention. 

In a first step 300 the method is started. In a next step 301 the home location register 
receives a routing information request comprising an identification of a called party, 
an indication of a service and an indication that a further request message will be 
25 sent. The home location register checks in a next step 302 the subscriber data of the 
called party and determines in a next step 303 that the requested service is 
pemiitted. In a following step 304 the home location register fetches a number for 
the further setting up of the connection towards the called party. This number can be 
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for example a mobile station roaming number that is fetched from a mobile services 
switching centre or a forwarded to number for the called party fetched from a 
storage. 

In a next step the home location register prepares a response message related to the 
5 result of the check of step 302, The message comprises the number fetched in step 
304 and an indication that the database is adapted to process the indication that at 
least one further routing information request will be sent. The home location register 
sends the response message in a next step 306. 

The figure comprises a first loop indicator LIl between the steps 306 and 307 and a 
10 second loop indicator U2 between steps 3 10 and 3 1 1 to illustrate that in an 

embodiment of the invention the steps 307, 308, 309, and 310 are performed once 
for each further routing information request that is received. 

In a next step 307 the home location register receives the further routing infomation 
• request* In a next step 308 the home location register checks subscriber data of the • 
15 called party. It prepares a response message in a next step 309 related to the result of 
•the check of the subscriber data, and sends it in a next step 310. The method ends in 
a step 311. 

Figure 4 depicts a call control node CCUl according to the invention, comprising a 
messa^ generation unit MGUl for generating a first routing information request 

20 message with an identification of a first service, an identification of a called party 
and an indicator that at least one further routing request message will be sent and for 
generating at least one further routing request message comprising an indication of a 
second service. The call control node CCNl further comprises an input output unit 
lOUl for sending and receiving messages and a processing unit for controlling and 

25 coordinating the units of the call control node and for analysing messages. The 

processing unit it also arranged to process a call set-up request message comprising 
an indication of two services in a way that it sends a first and a further routing 
infomiation request message and to handle a call appropriately to a result of an 
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analysis of the received response messages. For example by sending a call set-up 
request message or a call release message as described by means of figure 3. 

Figure 5 depicts a database for storing subscriber data comprising a processing unit 
PU2 ananged to process an indication received in a routing information request 
5 message, indicating that at least one further routing request message will be sent, 
wherein the processing is performed in a way that a mobile staHon roaming number 
is fetched and sent only in response to a first routing infonnation request message 
for a connection and that an indication is returned in said response, indicating that 
the database is adapted to handle the received indicator. 

10 It is an object of the invention to provide a software adapted to control a call control 
node in a way that it executes a method according to claim 1 or 2. 



It is another object of the invention to provide a software adapted to control 
database node in a way that it executes a method according to claim 3 or 4. 



a 
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Claims 

1 . Method for setting up a connection in a system for mobile telecommunications, 
wherein the following steps are performed by a first call control node: 

- receiving a call set-up request message comprising an indication of at least 
two services and an identification of a called party, 

- sending a routing information request message to a database for storing 
subscriber data, wherein the request comprises an identification of a first of 
the at least two services, an identification of the called party, and an 
indication that at least one fiirther routing request message will be sent, 

- receiving a response message fix)m the database, 

- determining that the response message comprises an indication that the 
database is adapted to process the indication that at least one fiirther routing 
info request message will be sent, 

- sending a further routing information request message comprising an 
identification of a further service, and receiving a further response message, 

- analysing the received response messages, and 

- sending or not in dependence of the result of the analysis a call set-up 
request message to a further call control node. 



2. Method according to claim 1, wherein the step of sending a further touting 
information request is repeated until a routing information request message is 
sent for each service indicated in the call set-up message. 

3. Method for setting up a connection in a system for mobile telecommunications, 
wherein the following steps are performed by a database for storing subscriber 
data: 

- receiving a routing information request message comprising an identification 
of a first service, an identification of a called party, and an indication that at 
least one fiirther routing request message will be sent, 

- checking subscriber data of the called party, 
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. determining that the requested service is peimitted for a connection to the 
called party, 

- fetching a number for further setting up of the connection towards the called 
party, 

5 - preparing a response message related to the result of the check, 

- sending the response message comprising the number for further setting up 
and an indication that the database is adapted to process the indication that at 
leastone further routing info request message will be sent. 

4. Method according to claim 3, wherein in response to receiving the further 
10 routing information request message, the steps of checking, preparing and 

sending are performed, and wherein a response message is sent that does not 
comprise a mobile station roaming number. 

5. Method according to any of the preceding claims, wherein the first call control 
node is a gateway mobUe services switching centre, the database is a home 

15 location register or a home subscriber server, the number for further setting up is 

a mobile station roaming number or a forwarded to number, the routing request 
message is a send routing information message, the response message is a send 
routing information result message, the call set-up request message is an initial 
address message and the further call control node is a mobile services switching 

20 centre. 

6. Call control node characterised in that it comprises a message generation unit for 
generating a first routing information request message with an indication of a 
first service, an identification of a called party and an indicator that at least one 
further routing request message will be sent, and for generating at least one 

25 further routing request message comprising an indication of a second service. 

7. Call control node according to claim 6, wherein the call control node is a 
gateway mobile services switching centre. 
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8. Database for storing subscriber data characterised by comprising a processing 
unit arranged to process an indication received in a routing information request 
message, indicating that at least one further routing request message will be sent, 
wherein the processing is performed in a way that a mobile station roaming 
number is fetched and sent only in response to a first routing information request 
message for a connection and that an indication is returned in said response, 
indicating that the database is adapted to handle the received indicator. 

9. Database according to claim 9, wherein the database is one of a home location 
register, an authentication authorisation and accounting server, or a home 
subscriber server. 

10. Software adapted to contiiol a call control node in a way that it executes a 
method according to claim 1 or 2. 

11. Software adapted to control a database in a way that it executes a method 
according to claims 3 or 4. 
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Abstract 



The invention relates to methods and devices that enable to request more than one 
service during call set-up. To this end a new indicator is introduced into a request 
message sent to a database storing subscriber data, for indicating that at least one 
further request message is sent and a response indicator that a database is adapted to 
handle said indicator. FurtHerraoie a set of rules is defined how different responses 
from the database are processed to enable said request. 



10 Fig. 2 



P17794jom 



2003^1-16 



1/4 



EPO-Mun 

PI 7749 ''^-'an.^fl 




F/lg. r (State of the art) 



GMSC2 



lAMI 



SRI1 



SRIResI 



SRI2 



SRIRes2 
IAM2 



HLR2 



MSC2 



PRN 



PRNRes 



rig.2 



1 t 



200 



201 



Start ^ 



receive call set- 
up request 



202 



request 
routing 
information 



203 A 



receive 
response 
message 



204 - 



analyse response 
message 



205 - 



request \ 
further routing ) 
information / 



206 - 



receive further 
response 
message 



207 - 



analyse further 
response 
message 




2/4 



P17749 



connectorl 



208 ~ 




connectorl 



send call set- 
up request 



209 



connectorl 




208a ~ 



send call 
release 
message 



209 



Fig. 2 



3/4 



PI 7749 



300 



Start ^ 



301 ~\ 



receive routing 
info request 



302 ~ 



checl< subscriber 
data of called 
party 



303 ~ 



determine that 
requested 
service is 

permitted 



304. 



305 ~ 



fetch number 



prepare response 
message 



306- 



send 
response 
message 



LI1 



307~Y 



receive further 
routing info 
request 



308- 



check subscriber 
data of called 
party 



309' 



I 



prepare response 
message 



310- 



send 
response 
message 



311 



Fig. 3 



4/4 



PI 7749 




~ CCN1 



Fig.4 




Fig.5 



INTERNATIONAL SEARCH REPORT 



atlonal Application No 

T/EP 03/13862 



A. CLASS1RCAT10N OF SUBJECT SSATTER 

IPC 7 H04Q7^4 



According to International Patent aasdflcallon (IPC) or to both national cfassiflcallon and IPC 



B. nELDS SEARCHED 



Minimum documentation searched (dassiflcalion system followed liy dassificatton symbols] 

IPC 7 H04Q 



Documentation searched other than minimum documentaUon to the extent that sudi documents aie Included tn the fields searched 



Electronic data base consuhed during the international search (name of data t^ase and. wheie practical, search terms used) 

EPO-Internal , WPI Data, PAJ, INSPEC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



x,p 



ERICSSON: "Tdoc N3-030133: Change Request 
for 3GPP TS 23.172 version 5.1.0; Two step 
HLR interrogation for SCUDIF calls; 
PAGE(S) 1-6" 

14 February 2003 (2003-02-14) , 3GPP TS6 

CN UG3 MEETING 27 , DUBLIN, IRELAND 

XP002278611 

the whole document 

-/-- 



1-11 



m 



Further documents are listed in the continuation of box C. 



Patent family members are listed In annex. 



B Spedal categories of cited documents : 

*A' documeni defining the general state of the ait which is not 
consdered to be of particular relevance 

'E' earOer document but published on or alter the International 
tningdale 

'L* documeni which may throw doubts on prloi^ d^(8) or 
which is died to estatriish the pubOcatlon date of another 
dialion or other spedal reason (as specified) 

'O* document referring to an oral disdosure, use, exhibition or 
other means 

'P' document published prior to the Intematlonal filing <iate but 
later than the priority date claimed 



T later documeni published after the Intematlonal flDng dale 
or priorBy date and not In conflict with the application but 
died to understand the prtndpie or theory underlying the 
invention 

"X" document of particular relevanoe; the dalmed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken t 

*Y* document of particular relevanoe; the dalmed Invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sidlled 
in the art. 

document member of the same patent family 



Date of the actual completion of the International search 



29 April 2004 



Date of maBing of the Intematbnat search report 



17/05/2004 



Name and mailing address of the ISA 

European Patent Office. P.a 5818 Palentlaan 2 
NL-2280HVRQswip( 
Tel (+31-7G) 340-2040. "Hc 31 651 epo nl, 
Fax: (^1-70) 340-3016 



Authorized officer 



MQller, N 



Faim PCTyiSA/910 (neond (heal) (tamuiy 2004) 



I^ERNATIONAL SEARCH REPORT 



T/l 



lonal Application No 

T/EP 03/13862 



C^ContlnuaUon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Caiegocy * cnation of document, wDh Indlcanon, where apptopilale, of the relevant passages 



Relevant to ddm No. 



"Universal Mobile Telecommunications 
System (UMTS); Technical realization of 
Circuit Switched (CS) multimedia service; 
UDI/RDI fallback and service modification; 
Stage 2 (3GPP TS 23.172 version 5.1.0 
Release 5); PAGE(S) 1-21" 
December 2002 (2002-12) , ETSI TS 123 172 
V5.1.0 XP002278612 
cited In the application 
chapters 4.1, 4.2.1, 4.2.2, 4.3.2, 4.3.3 

WO 01/76288. A (NOKIA NETWORKS OY 
;RAESAENEN JUHA A (FX)) 
11 October 2001 (2001-10-11) 
page 1, line 12 -page 5, line 28 

WO 00/56087 A (NOKIA NETWORKS OY 
;RAESAENEN JUHA (FI)) 
21 September 2000 (2000-09-21) 
page 1, line 11 -page 4, line 33 



1-11 



1-11 



1-11 



IHwn PCT/1SW210 {anllnuallon olsaoond Ehael) (Januaiy 2004} 



irjJERNATIONAL SEARCH REPORT 

Information on patent faniDy members 



laUonal Application No 

/EP 03/13862 



Patent document 




Publication 




Patent family 


PubllcaUon 


cited In search report 




date 




membeits) 


date 


WU Ul/Dcoo 


A 


11-10-2001 


WO 


0176288 Al 


11-10-2001 








AU 


5391800 A 


15-10-2001 








I— n 

EP 


1273187 Al 


08-01-2003 


wo 0056087 


A 


21-09-2000 


AT 


255316 T 


15-12-2003 








AU 


2110100 A 


04-10-2000 








CN 


1350752 T 


22-05-2002 








DE 


60006801 Dl 


08-01-2004 








WO 


0056087 Al 


21-09-2000 








EP 


1177697 Al 


06-02-2002 








JP 


2003502883 T 


21-01-2003 








US 


2002077109 Al 


20-06-2002 



Fonm PCTASA/210 (patent lamlly ennex) pantmxy 2004) 



